In Japan, members of the workforce undergo a general health examination (GHE) in accordance with the Occupational Safety and Health (OSH) law and related regulations. Because of a marked increase in the number of workers with health risk factors related to lifestyle, the focus of the GHE is gradually shifting to prevention of lifestyle-related diseases 1) . Under the 1996 amendments to the OSH law and regulations, an employer is required to obtain a physician's opinion regarding the GHE results, act to improve occupational health standards on the basis of GHE results, to provide an occupational health nurse and health care support related to GHE results, and to report GHE results to all workers individually. The sooner these measures are implemented after the examination, the more effectively worker health is promoted. Self-care is the most important healthpromoting behavior because of its simplicity, immediacy and effectiveness. The practical benefits of the GHE depend upon how well the results are acted upon. The occupational health system in Japan requires employers to make practical use of the GHE results.
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In a previous study, we found a relation in workers between negative attitudes toward the reports on GHE results and the need for medical treatment 2) . But it is unclear whether workers' attitudes toward the GHE results are associated with their ongoing health status. In the present study, we investigated whether attitudes toward the GHE report influenced the examination results one year later and also investigated workers' self-reported lifestyle changes in response to the report. For the purpose of this study, we chose to focus on body mass index (BMI) because several reports indicate that obesity is one of the most important occupational health problems in Japan [3] [4] [5] . In this study, blood pressure (BP) was also analyzed.
Subjects and Methods
The study was conducted in a pulp and paper factory located in the western part of Japan, where more than 1,100 workers were engaged in paper-making and related occupations. All study subjects and the president of the factory provided informed consent for participation in the study.
In the GHE held in the spring of 2002, questionnaires about individuals' responses to the reported GHE-2001 results were distributed to 1,108 workers (1,006 men, 102 women). Two questions were asked: 1) Have you tried to improve your lifestyle with reference to your last GHE results? 2) If you modified your lifestyle, what aspects did you change? Question 2 allowed for more than one answer. The workers provided written answers to the questionnaire at the GHE-2002 and submitted them to the occupational health nurse at the factory. Of the 1,108 workers surveyed, 1,104 submitted valid responses (response rate: 99.6%). The number of women was small, so they were excluded from the study. Men whose GHE-2001 results were not available were also excluded (n=47) because GHE-2001 data were needed for analysis. Therefore, 955 male workers served as subjects of this study. Workers completed another questionnaire related to lifestyle, including diet and regular exercise at the GHEs in 2001 and 2002. Questions pertaining to diet covered the frequency (days per week) of intake of meat (e.g., roasted meat) and vegetable (e.g., vegetable salad) foods. Workers were classified into two groups by dietary habits; those who ate meat or vegetables fewer than 4 d per week and those who ate meat or vegetable 4 or more days per week. Regular exercise was defined as more than 20 min of leisure-time physical activity per day at least 4 d per week, and workers were classified according to whether or not they performed regular exercise.
Body weight and height were measured with the subject wearing light indoor clothing and no shoes and were recorded by a trained nurse. BMI was calculated by dividing weight by height squared.
We analyzed the results of the attitude response questionnaire in the following manner. The workers were classified into two groups according to their answers to question 1: workers who answered "no" comprised the no reported lifestyle change group (NRG), and those who answered "yes" comprised the reported lifestyle change group (RG). Lifestyle changes described by workers in each group were compared. In addition, BMI values for 2001 and 2002 were compared by group and by age. BP values, as one of the representative items in the health examination for groups other than BMI, were also compared.
Unless otherwise noted, results are expressed as the mean ± standard deviation and were analyzed, and a p value of less than 0.05 was considered statistically significant for the difference assessed. Chi-square test was used to assess differences between groups in reported lifestyle changes, and t-test was used to assess differences between groups in BMI changes. 
Results
Workers were divided almost equally into 478 for the NRG and 477 for the RG. Mean age differed significantly between the NRG and RG (42.2 ± 11.0 yr vs. 45.8 ± 9.5 yr, p<0.01). After workers in both groups were classified by age into four different categories, more than half of the workers in the lower age categories (20-29 yr and 30-39 yr) were in the NRG, and more than half of the subjects in the higher age categories (40-49 yr and 50-59 yr) were in the RG.
Lifestyle changes were reported in response to the second question which pertained to dietary habits (39.1%), regular exercise (18.5%), habitual alcohol use (13.6%), habitual smoking (8.6%), vacation (7.3%), sleep (6.1%), and recreation (3.8%). Although there was no change in any of these lifestyle factors in the NRG, the proportion of workers who ate vegetables more than 4 d per week increased significantly in the RG (p<0.01) ( Table 1) . Baseline values (values in 2001) of all lifestyle items in the NRG and RG for total age subjects differed significantly.
The mean BMI for all workers increased significantly from 23. 
Discussion
Mean BMI in our subjects overall (23.5 and 23.8 in 2001 and 2002, respectively) was similar to BMI in previous studies performed in Japan 4, 5, 8) , and therefore our results seem to be applicable to Japanese men of working age.
The principal finding of our study was that a yearly BMI did not increase as much in workers who reported a change in lifestyle in response to GHE results (RG) as it did in workers who reported no change (NRG). Several studies have shown a relation between BMI change and other health indices in Japanese men 7, 8) , and therefore, our findings also could contribute toward establishing appropriate occupational health activities especially after the annual GHE.
BMI in the present study was higher in older working men than in younger working men, as in previous studies of Japanese men. Overall BMI values for all workers increased significantly during the one-year study period. Although both BMI in the older men and mean overall BMI were below the value used to define overweight, BMI associated with lifestyle-related disease risks is lower in Japanese patients than in patients of other ethnic populations. In a comparative study of patients with diabetes mellitus, BMI was lower in Japanese patients than in Caucasian patients despite a similar total energy intake 9) . In a study of lifestyle risk factors for hypertension in Japanese workers, an increase in BMI was associated with high blood pressure 10) . Obesity is one of the most important risk factors for such diseases as ischemic heart disease and stroke. Effective preventive and corrective management of BMI is necessary to avoid these diseases and should be a priority for both employers and employees.
In our results, BMI did not change significantly among younger (20-39 yr) workers who reported lifestyle changes, but BMI increased significantly in older workers regardless of reported lifestyle changes. The younger workers who attempted to improve lifestyle factors might have taken more care to prevent a BMI increase in comparison to those who made no change. The difference in BMI increase among workers who did and did not attempt to change their lifestyle suggests a positive association between interest in self-care and yearly change in BMI. But baseline BMI was lower in all age categories among workers who reported no lifestyle change than among those who reported changes, and this may partly account for the differences in BMI after 1 yr.
In conclusion, our findings indicate a positive association between worker attitudes toward GHE-based lifestyle changes and a change in BMI. We recommend occupational health support and education to improve workers' attitudes toward receiving and using the GHE results to achieve health benefits.
